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haves tike dolomite, and the reavat fue the Jownrss in at- 
tainment of equil. is that une of the 2 components, FeO, ie 
reduced by C much more easily, aml caclier, than Crd). 
(2) Ow account of the difficulty of eaptl. realisation uf the 


Teermetyeasaie enatyelie of te equiieriam cantiiens On et Ca Bet Cr + ICO, the thermmealy- 
ja e reduction of ren chromite wy carves. P. V, Gal'd pee ttate fue ite 2 consecutive stepe, (a) FeCrdn ¢ Co. 
and O. A. Bela (8. 4. Kirov Ural Polytech. Inct., Sverd- Fe + CO + Cry, and (b) Cris + IC @ 2Cr + ICO, were 


lovelt). Zher. Probled, Kum. (J. Applied Chem.) 28 calcd. From the known empircal equations fog the heat 


d. ' I 

pase temp. between 800 and 06) ities of the sulmtances involved, one has, foe (a) Alf © 

ek en bake AL any tem io peresure of CO ob- ah? - Cae TW Te <td P ~ BOS xX wr 

served in the aystern FeCre, + ig (graphie he) Free balm ther eS cary ait = mx cal . 
i: akiw, it. me - . 8 

mart of egal very yin thin je be- Me STAT KAP T=! 4 37714 Te and log Ky ~ boa pe * 


y mentatly. In thie respect, chremit 
end etd. enperh ' Vita Ty 02 tog T - O17 X WT £06 x 
19 T * + 0 807, oF, simnplificd, k no — (10,0 TY ¢ 
8.083; nurserically, at 800, 1000, 12h), 240m), Tend, 16K. 
fog pro © > 4.087, ~ 2.552, (617, 40.023, 1.883, 2.279. 
The actually olnerver! pressures of CO, even Lee, WO uid. 
was nee even remotely attained, nete very much higher then 


the thermetynamic cquil. pressures; thus, at 730°C., log 
fro (esptl.) = ~.05 (cakd.) © =2. 
decrease with rising temp. but stil] remain major. They 
may be caused by the prewnce ad casily reducible impuritics. 


43). The deviations 
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Kimetice of the reduction of chremium ecide end of ren 
chewenite, AV. Cleef and OA. Kalen (8. BM, Kiguy t ; 
Wolytre ty. Hats Meelboveb). Zhar. Pesbled. Adem, 1). HID, No react te utmerved at 1100", bast te pers 
Apples! Cheat.) 28, 1271 OCW). (1) Date af Beuhion tly measurable at 1140. Ratuction with C is cond. 
antl Hembe (C.A. 82, 244) on the rete of reduction of Cr 0, vably faster than with Hy. (6) Under the same cundituns, 
with Hf, can be represented by log A = (30,000/4.875 T) + chromite ore (Cry OF.14, FeO 12.2, MgO 1237, AlOs 


where A =‘; of reduction of Crd. The activation 19.44, SiO, 6.28) is tolucent hy graphite more slowly tha 
energy Eo W000) cal./mole is intepeedent of A. The pure Crdh, despite the greater the titunlynarnie pchioat eect 
 caefl A vaties with time ¢ (hes.) acconting to Hoo fog tien ol the chromite one. Chis comteaclic thoes os attertaatent te 
PE x he ATA LOG 4 14D XC HO ot), Le. it Handling of Cr), partivutarly by Mg), the My chruanite be. 
the maniice eet Sh ad 4 La saeco wurcesre ler Alo ug foals bake wie than Cea). Centioinutien all the 
nubtancuus stat of the teacthm over whole * ute Facilitates greatly ts reduct - 
(2) Hapa, kinetic dete. of the reduction af Cr10y mired akin, of 37F BAC, euuetnm with C. and wy ches 


ith graphite (200°; excess) in pellets preserd u 
hava en alte run be how of'wtee at 1130, 1178, 1250, 
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i 4 be faterpreted os an accelerating 
psn poe date ppt sak on the maby a the neath 
involved in the reconstruction of the solid lattire. NE. 
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- (HIGH TEMPERATURES,§, 1. Popel, 0. A, Eain, and: : 
;_P. V. Gel'd, Translated trem Dokiady Akad Nav : a . 
“EERE: Fer 1097-1100(1950). Sp. Available from Heary 


BS. jae gp Wee | Bruteber ( (Trans, No, 2769), Altadena, Caltf. (AEC=tr- 
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4148 Interphase Tension of Jron Aijoys at Bouniery With sis, 
3. I. Popsl, 0. i. sain andP. V. Gel'd, Henry Brutcher, 
Translation 2734, 8 pages. (Fro: Doklady skademii Nauk So3h. 
v. 75, Nov.11, 1950, p. 227-230.) 

Previously abstracted from original. 


See also: 
4008 (electrical properties of oxide file on 41) 
4021 (physical propartics of sputtered Ag filcs) 
4027 (anodized Al alloys) 
1037 (work functions of thin Ag filns 
1038 (work functions of vacuun-deposited Au filns) 
4091 (thervodynamics of aging of alloys) 
4170 (resistivity vs. stress-strain propertios of wires) 
4173 (conductivity and density of Mg-Th alloys 
4185 (electrical effects of lig on 3e) 
4183 (physical sropertics of Mg alloys) 
4193 (electrical pro--rties of Cu wire) 
4311 (magnetic properties of stainless steels) 
4409 (physical properties of Ge) 
4402 (properties of nuclear reactor materials) 
4408 (physical properties of snecial alioys) 
4410 (nermanent-magnet alloys) 
4562 (bonding of !MoSz lubricants to metals) 
4487 (electrical conductivity of molten iron oxide) 
4962 (properties of Cu-Ni capacitor) 


4971 (ili and Ni alloys--comngsition effects on 
oxide-coating paissiony 
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USSR/Chemistry - Oxides, Reduction . 1 Jun 51 


“Reduction of Metal Oxides With Solid Carbon," : 
P. V. Gel'd, V. G. Vlasov, N. N. Serebrennikov, 
Ural Polytech Inst imeni S. M. Kirov, Sverdlovsk 


"Dok Ak Rauk SSSR" Vol LXXVIII, No 4, pp 693-696 


Expts for reducing chromium oxide and manganous 
oxide with graphite in vacuum installation corrob- 
orate existing viewpoint that reducing process 
consists of 2 stages, and rate of process is detd 
by 2d, siow stage, i.¢-, gasification of carbon 
with carbon dioxide. Disproves assumption that 
process is direct reaction between oxide and 


18478 


USSR/Chemistry - Oxides, Reduction 1 Jun 51 
(Conta ) 


carbon without intermediate formation of carbon 
monoxide. Submitted by Acad S. I. Vol'fkovich, 
2 Apr 51. 
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a 
USSR/Engineering - Refractories, Processes 11 Oct 51 


"Sublimates on Heating Silicates in Reducing Atmos- 
phere,” P, S, Mamykin, P. V. Gel'd and N,N. Buynov 


“Dok Ak Nauk SSSR" Vol LXXX, No 5, pp 801-804 


Investigates phenomenon of pneumatological transfer 
of silica during high-temp firing of silicates. Re- 
views several cases of silica sublimation and dis- 
cusses expts of firing crucibles made of carborundum 


fire clay mixt at 1,500° C. Presents several micro- 
graphs obtained with electron microscope. Submitted 
by Acad D. S, Belyankin 15 Aug 51. 
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. YAVOYSKIY, V.I., professor, doktor tekhnichoskikh nauk; GEL'D, P.Veo, 
doktor tekhnicheskikh nauk, otvetstvennyy redakt oPy 
N.I., tekhnicheskiy redaktor 


[Gases in steel smelting furnace hearths] Gazy v vannakh stale- 
plavil'nykh pechet. Sverdlovsk, Gos. nauchno-tekhn.isd-vo lit-ry 
po chernoi i tavetnoi metallureii, 1952. 243 p. (Microfilm) 

(Smelting furnaces) (MERA 7:10) 
(Gases in metals) 
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GEL'D, P. V. 


‘ & 
. gress me, Chern, % 
/ Reac of and their compounds with solid car-_ 
Chenical Abst. tlon).—See C.A. 47, 47048. Loe 
Vol. 48 No. 9 a A 
May 10, 1954 ‘ ma 
General and Physical Chemistry 
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1 Structural pecutlaritios of solid silicon tomiridea. _P. 
Gel'd and $. f' Facet, f£- Appl. Chem. U.S.S.R. 25, TR 
ing!, tranedation). Zhar. Pritlad. Khim, 25, 
A5-73(1062).—Mineralngtcat Investigation of fsotrople SiO 
ive wn @ 1.075 for lightrotard particks and 9 = 1,075 to 
090 (or brown particles, increasing with the depth al color. 
Grinding of spechnens was accampaniat by darkening. 
Hy reflected light, sections have a creamy-watery color ant: 
the dull milky appearance characteristic of devitrificd glass. 
Blectronanicrowsope studies shaw that the fundamental 
mass of the specimens conshts of unifores particles of 
elongated form. Thele dimensions vary in breadth from 70 
t9 1000 A. and In fength from 0.05 to 4.5 5 the majority of 
the particles are 190-200 A, wide and 0.5-1.0 a log. The 
SiO is alngte-phase. Films of sublimed 50 showed no 
atructure by this technique. Debye xmy photopnine 
of SIO obtained from St + SiQ, at 1250° dn eacua s! owed , 
Ines corresponding with d values and iutensitics of Si and 
three extremely weak lines not dic to Si or StO,. Studies. 
on annealed speciinens failed to detect sabiniernscopic SiOy 
In the SiO. A. J.C 


Tt nd 
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ussn/Chenistry - Silicon Jun 52 


"Liquid Silicon Oxide,” P. V. Gel'd, S. I. Popel’, 
Yu. P. Nikitin, Chair of Theory of Metallurgical 
Processes, Ural Polytech Inst dmeni Kirov 


“ghur Prik Khim" Vol XXV, No 6, pp 592-601 


s for smelting of 
ndensed with the 
g up to 85% of 8410. 
eeds gradually 
formation of 910. The interphase 


tension at the poundary of Fe-Si alloys with slag 
fusions was measured. Si substantially lowers the 


Jun 52 


USSR/Chemistry - Silicon (Contd) 


surface energy of the alloy. Substitution of Fe 
by Cr, 1-e-, conversion of ferrosilicon to ferro- 
a very slight 


at 
explained by the formation of $i0, 


energy differential be 
phases in contact and favors of unificati 
structurally similar elements. 


on their 
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PAV. UAL'S, WV. ZAIMSKIKH, NN. SERCHBRENNIKOV, YU. P, NTZIOIN June 52 
Ce ohh , ’ 


USSR/Chemistry - Alloys 


"Surface Tensien cf Ircn-Silicon Allpys," Chair ct Thecry cf Metallur.-ical Processes, Ural 
Polytech Inst. im §8.M. Kirov 


Zhur Prik Khim, Vol 25, No.7, pp.697-595 


The Isotherm has abreak in the reion cf compns corresponding tc stable FeSi. The rule of 
additivity can be applied to the system of ferrosiliccn-acid sla. It is assumed that it 
appli.:s semi-quantitatively to the systums cf metal-sulfide, Sla,:-fulfide, and ircn-acid 
slag. 
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ppt, ~ USSR. 23, ~74(1952); Zhur. Pridlad. 
Khim, 23, 687-9X1952).—The surface tension af Fe-Si 
melts was measured at 1180 + 30* hy the max.-bubble- 
ressure method. Porcelain capillaries calibrated against - 

xO were used. The Isotherm suffers a break in the recion 
of compn. corresponding to the compd. FeSi. For < Mat. 
i Si the Isotherm is given by « = $200 — 158.5 In(0.3C, -+ 
i= ZANCy; for > 60 at. % Si, ¢ = 630 — 70.0 1nt0.4 C4 + 
1) — 149C,. © ~ surface tension in ergs/em.', Cy © 
concn, of FeSi int moles/l. and Cy =» concn. of free Si ln 9 
atomy/l. Antonov's rule of adiitivity applies to the In- 
terfacial tension of systems of ferrmilicon-ucids lag. Con- 


siderations are pe for the semiqnant. application of this 


rule to metal-sulfide, sheg-sulfide, and lran-acid sig systems, 


Don T. Cromer 
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Pag the 


w Jt ge geure 
ee el aa an EET t the Boundary of Liquid Immtscible ; 
ce eae Metals. 0. V. Gold and SK. Chuclinarey (Dollady Alot. : 

. = . Nauk SSK TI 83, -—in Russian!. y 


. Danilo¥ and Pomogaibe (ibid. 1919, 68, 843; ALL. 18, 107) 
and PD. and Kamenetxkaya (Proddemy metallovedeniya i fiziki 
metallor, 1051, 2, 3) estimated the surface oncrgy (4, ,) at the 
« intorfaco solid motal/molton motal indirectly from the kinetics 
of eryatn, and showed that for similar ayatoma o,, is very 
: aitall (0.2. ~1-2 erg/em.? for alkali metals), bo. Oona = acts 
G. and Ch. have determined o,, at the interface molten 
Pb/molton Zn (moro precisely their mutually saturated soln.), + 
| thia systom being chosen because of ita technological im. . 


} portanco, the low m.p. of the components, and their com. 


FJ. Che L ux : & Wetels + parativoly small mutual solubility at low temp. Tho seesilo- - 


‘drop method waa uscd, but because of the comparatively 


tolb. IV H+  emall difforenco in d of tho two metals, attempta to photo- 
! graph tho drop undor molten Zn by uso of X-rays wero — 
Prog ex tesa ¥ tal s } unsuccessful, a0 measurements wero mado on tho solid system, 


i pyc method uscd by Lodnt'ova {ibid., 1945, 80, 323; 
| Zhur, Fiz, Khim., 1945, 19, 388; Kolloid, Zhur., 1949, 11, 
176) for metaljailicate systems. The abe. accuracy waa 
~10%. Zn (proviously saturated with Pb) was melted in a 
crucible with a flat bottom having a central depression. A. 
+ small piece of Pb was rapidly introduced, so that it melted, 
jand collocted at tho contre of tho cruciblo bottom. On 
slow cooling, first the Zn and then tho Pb solidified. The 
specimon hed barrecgees Pahari bar Nard of the lle “a 
otogra: 3 the profilo of the rop was m 
10 times and its parameters determined. Frequently, 
the Pb was molted out at ~350° C. and the hole photographed. - 
Tho data obtained rolated to tho m.p. of tho Zn eutectic 
(~418° C.). yy wae calculated by the formula: oa, = 
O5(or — padgh® erg/cm.®, whore A ia the height of the drop, 
vputhedof Pb and Zn. Tho contact angle (6) was also 
dotermined by e hy. Values of 6° obtained using a 
magnesite cracible and ¢ Tops of Pb, Pb + 0:15% Na, Pb + 
0-30% Na, and Pb + 0-7% Na, reap., with the fi 
upper layers were: Zn, saturated with Pb, 40°, 55°, 75°, 
180°; Zn, 65°, 66°, —, 180°; Zn + 005% Na, 70°, 199°, 
°._190° saturated with Pb D-05% Bs 


A, ES a et 
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. ' 
ERNE. Oe oO Ss Zn saturated, wrth) Ih, { te, Na, 1h40;, 
s ig 134, Is’, Isa, Zu saturated with Ph, 10 2° Na, tty’, 
Is, Eker, BO Values af 9 (eryiem.t) with this crucibty 
wero: Ph/Zn aaturnte vith Ph, bas py 9 1, Nafdn anti. 
tated sith Ph, 05; Ph-0-30% Na/du saturated with Pb, 
42; Ph/Zn, 109 7 Ph.0-1507, Na/Zn, 53; Pb/2n-0 05%, Na, 
87, Correeponding values for 0 and @ obtained with « 
raphite crucible aro also given; and in ereral are aimilar, 
Thun values for Pb/Zn saturated with Ph are tho samo ay | 
in Magnesite, but for Fh/Zn on araphite a -s 19 (cf. 100) 


1 
and 0 x1 45° (cf. 65°). ‘The Teason for the reduction in : 
Tzajry is not cloar, but the difference is within the limit of | 
accuracy, Comparison of the results with tho dats for the | oy 
pire metals (og, =: 743; Ory * 452) shown that the additive ae 
law is not oboyed, in, as On > ay, ny. Evidently the : “ 


of vaporization of tho puro motals (Loz4°> Lys), thoir surface 

tensions (a >On), &e. Since valuos of for the alkali : 

* motals (judging by L and 9) <mz, and Mn. they shouk! be j 

capillary-active at the Zn/Pb boundary, as thoy am with : 

Bb. and K,, loc, cit, : Pu achovich, ibid, 1051, 25, 1365) | 

, Eoin ibid., 1943, 23, 324). 

; Also tho alkali motals form intermetallic com unds of low | 
, ™ with Pb, but aro immiscible with Zn, They and thoir 
: Compounds with Ph shoukd therefore sccumulate at the Intor. 
. {aco. The sharp fall in @ and incroaso in 8 on adding 006% 
i Natothe Pb or fn confirms this, The method used permitter 
{ dotn. of 94,5 only for 0 < 00°, io, only for amall addn, of Na, 

i Addn. of "Kk wero rathor bess offoctive than those of Ne | 
| (posible owing to smaller solubility in tho motals), but ware 

soentaceee: In & system contg. Na, enrichment of j 

[ 

' 

' 


tho Zn with Pb deads to a reduction in @ and probably ale 
inte? ina, in melting PM 0-29 Ne under Zn hy ategen, 

| in 4 aticone ancltings 0 was 142° (pire Zn), 120°, 90°, and) 
5 T2.—-O. VAT, are 
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"solubility of ee Y Gel'd, V. I- Babee : 
cee ees Inst jmeni S. M. Kirov, Sve 
fe) 
"Dok Ak Nauk SSSR" Vol Bk, No 2, PP 329-334 
= alloys, 
+ NW in liquid Fe-Cr 
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dependence ° 
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GabL'iD, PB. Ve 


USSR/Chemistry - Silicon Dec 52 
"Heat Content and the Specific Heat of Silicon at 
High Temperatures," N. N. Serebrennikov and P. V. 
Gel'd, Ural Polytech Inst imeni S. M. Kirov 


"DAN SSSR" Vol 87, No 6, pp 1021-1024 


The heat content and the heat capacity of silicon 


were measured at high temperatures in a specially 
constructed adiabatic calorimeter. The results are 
given in a table. Presented vy Acad S. I. Vol'fko- 
vich 18 Oct 52. 
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YESIN, O.m.; GBL'D, P,¥.; YUR'YEV, B.N., redaktor; LUCHKO, Tu.¥., redektor; 
KOVALENKO, N.I., tekhnicheak ly redaktor, 


(Physical chemistry of pyrometallurgic processes] Figicheskaia khiniia 

pirometallurgicheskikh protsessov. Pt. 2. [Interaction of fluids with 

gases and solid phases] Vzaimodeistvie zhidkostei s gazami i tverdyni 

fazami. Sverdlovak, Gos. nauchno-tekhn. izd-vo lit-ry po chernoi i 

tevetnoi metallurgii., 1954. 606 p. (MLRA 8:1) 
(Metale--Heat treatment ) 
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USSR/Chemical Technology. Chemical Products and Their Application. J-6 
Mineral Salts. Oxides, Acids, Bases. 


Abs Jour: Referat Zh.-Kh., No 8, 1957, 27433 


Author : F.S. Maron, P : 
Inst : Uralsk Scientific Research Institute of Chemistry 
Title : Influence of Alumina on Process of Calcium Carbide Formation 


Orig Pub: Tr. Ural'skogo n.-i. khim. ineta, 1954, vyp. 2, 156-165. 


Abstract: The study was carried out in an airtight furnace by continual 
weighing of the charge. The initial substances were as follows: 
lime of the composition of (in #) CaO - 92, RO, - 0.7, SiO; - 
0.2; graphite containing 0.2% of ashes and A1,0. of the Kh.Ch. 
(chemically pure) brond. It was found that the introduction of 
up to 5% of A103 into the charge lowered the temperature of the 

reaction of CaCa formation and intensified the reaction. The 

dependence of the percent content of CaC, in the product on the 
temperature of the system containing 2 and 5% of AL,O. is des- 
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Mineral Salts. Oxides, Acids, Bases. 


Abs Jour: Referat Zh.-Kh., No 8, 1957, 27433 


cribed by a curve with a maximim. A considerable part of 
Al;9, together with Cao is reduced to metallic state and sub- 
limated. The intensity of this process rises with the rise in 
temperature. Bibliography with 13 titles. 
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USSR/ Chemistry ~ Glass structure 
Card 1/1 Pub. 104 ~ 2/24 


Authors 1 Yesin, 0. A., Prof.; and Gel'd, P.V., Prof. 
ann a 


Title 8 Structure of glasses and the properties of melted silicates 


Periodical 


Stek. i ker. 11/3, 4-6, Mar 195), 


Abstract $ An account is given of researches conducted by many scientists to 
ascertain the crystallic structure of glass and the properties of 
melted silicates. These involved variations of temperature, chemical 
composition of various glasses » reaction to electrical currents ; 
examination of crystallic structure by X-rays and refraction effects, 


The structure of glass was found to be similar to that of a supercooled 
liquid. 


Institution: ..... 


Submitted: 
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ney, and NN Sete ‘ 
ey Trud. ‘i « inst, 1934, No. 49, 1 ; Referat. 


- ae. , NO. 28 —~—Partial pressure of O 
. (Po) of FeO, was detd. at 800-1350°. In the region of 
H sruall pressures (up to 1100°) the method of mol. eMux was: 
used, in which sampics of chemically pure Fe,0, were placed 
in quarts amp and were degassed for 3~4 brs. in vacuo at 
600-800". For temps. above 1160° Po was detd, mono- : 
metrically, ay ae app. being used. In the intervul 
a Poo (25 400/%) + 6,80 and fur temps. of 
920-1100° log Po = a ag se + 8.80. The thermal 
effects of the reaction for the above are 148,200 and 68,084 
cal,/mole. At temps. 830 and 890~-900° devistkwis from the 
above relations were observed; at these temps. Po exceeds 
the cated. values 100-300 times. The points of nnem.slout 
behavior correspond to tratisturmation of FeO). At 0% 
the red modification of FeO, changes to bhick amd ac st7* M 
we FeO, changes ba 9-Pe,, M. Mowh | 
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USSR/ Chemistry - Physical chemistry 
Card 1/1 1 Pub, 22 - 32/46 


Authors t  Serebrennikov, N. N., and Gel'd, P. V. 


Title 3 The specific heat of the zeta-phase of the Fe-Si system 


Periodical : Dok,. AN SSSR 97/4, 695-698, Aug 1, 195k 


Abstract $ Data are presented on the thermel dependence of the mean specific 
heat of an alloy containing about 53.4% Si, The polymorphism of the 
zeta~phase of the investigated system was determined by the results 
of the specific heat measurements carried out at a temperature 
range of from 0 - 1200°, It was established that the polymorphism 
is connected with the presence of two (not one) polymorphous con- 
versions, the first one of which takes place in reverse direction 
at a slow rate, Two USSR references (1914-1952). Table; graphs. 


Institution : The S. M. Kirov Ural Polytechnicun 


Presented by : Academician S, I, Vol'fkovich, March 22, 195L 
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ussRfhemistry - Dilatometric analysis 


Card 1/1 : 
Authors t 


Title t 


Poriodical 


Abotract 


Institution 


Presented by : 


Pub. 22 - 19/48 


Gel'd, P. V. and Serebrennikov, N. N. 


se penne tem Senin 


Dilatometric investigation of the zeta-rhase of a Fe - Si system 


Dok. AN SSSR 97/5, 827-830, August 11, 1954 


Dilatometric investigation of alloys containing 53.38% Si, i. e., con- 
sisting only of the zeta-phase, is described. The polynorphism and 
the transformability of the zeta-chase of a Fe - Si system, was con- 
firmed by the dilatomoprams. It was established that the friability 
of alloys rich in Si is connected with the presence in these alloys 
of a solid P and Al solution, which easily reacts with moisture. Four 
references: 3-USSR and 1-USA (1912-1954). Diagrams. 


: The S. M. Kirov Ural Polytechnicum, Sverdlovsk 


Academician S. I. Vol'fkovich, March 31, 1954 
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KOZHUROV, Vladimir Aleksandrovich: GEL'D, P.V 
nauk, professor, redaktor; 
N.I., tekhnicheskiy redaktor, 


es doktor tekhnicheskikh 
» Vee, redaktor; KOVALENKO, 


allurgi- 
nauchno-tekhn. izd-vo litep" 


yea metallurgii, Sverdlovskoe otd-nie, 1955. 


ising) (MLRA 8:12) 
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USSR/Chemical Technology. Chemical Products and Their Application -- Silicates. 
Glass. Ceramics. Binders, I-9 


Abst Journal: Referat Zhur - Khimiya, No 2, 1957, 5163 
Author: Yesin, 0. A-, Gelid, P. V. 5 
Institution: Academy of Sciences USSR 


Title: Structural Specific Features of Vitreous and Liquid Silicates 


Original 
Publication: Sb. Stroyeniye stekla, M.-L., AN SSSR, 1955, 44-45 


Abstract: Experimental data confirm not only the microheterogeneity and certain 
orderliness of glasses, but also their ionic nature (on formation 
from basic and acidic oxides). Glasses are incorrectly designated 
as microheterogeneous systems since one should not identify crystal- 
lites, which are merely micro-regions of heterogeneities with in- 
cipient orderliness, with crystals, that have long-range order and 
interfaces. A crystallite is the embryo of a crystal. Growth of a 
crystallite, that leads to its gradual conversion to a crystal, is 
not a simple quantitative change but a complex process of enhancement 
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USSR/Chemical Technology. Chemical Products and Their Application -- Silicates. 
: Glass. Ceramics. Binders, I-9 


Abst Journal: Referat Zhur - Khimiya, No 2, 1957, 5163 


Abstract: of the heterogeneity of the system, and transformation of short- 
range order into long-range order, which results in the formation 
of qualitatively new properties. 
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15-57-2-1781 
Tranclation from: Referativnyy zhurnal, Geologiya, 1957, Nr 2, 
pp 91-92 (USSR) 


Gel'd, P. V. 


The Microscopic Inhomogeneity of Glass (Mikroneodnoral- 
nost' stekol 


PERIODICAL: V sb: Stroyeniye stekla, Moscow-Leningrad, AN SSSR, 
1955, pp 304-306 


ABSTRACT: The microscopic inhomogeneity of glass is confirmed by 
experimental data. At lower temperatures this inhomo- 
geneity should increase. The presence of an ordered 
arrangement of particles in the melt must necessarily 
be conSidered when investigating interparticle re- 
actions, the thermodynamics of silicate glass and 
melts, and chemical properties. As examples of micro- 
scopic inhomogeneities in silicate melts, microlami- 
nations were examined in the definite situations where 

Card 1/2 


fr sa Gases 
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15-57-2-1781 
' _The Microscopic Inhomogeneity of Glass (Cont.) 


they grade into macrolaminations in the systems Me0-Si02. The re- 
lationship of lamination to the nature of the cations assumes a 
preparation toward making the system heterogeneous in view of de- 
veloping microscopic inhomogeneity. Attempts to extend the theory 
of complete ionic solutions of M. I. Temkin to silicate systems gave 
unsatisfactory results because of the marked differences in the 
generalized moments of the individual ions in these systems, 
differences associated with the microscopic inhomogéneity of the 
melt. The microscopic inhomogeneity in liquids of silicate systems, 
in the author's opinion, embraces the entire bulk of the melt. 
Because of this it is impossible to speak of parts of the total 
volume giving rise to unordered regions. 
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nd RYABOV, R. A. 


GELD, P. V. a 


"Speed of Diffusion of Hydrogen in Steel ot High Temperatures' lecture given ot the 
International Metellurgists' Conference, Moscow 26-30 June 56 


Source CS-3,302,240, 11 Jen 57. 
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Category : USSR/Solid State Physics - Phase Transformation in Solid Bodies E-5 


Abs Jour : Ref Zhur - Fizika, No 2, 1957 No 3642 


Author : Davydov, K.N., Gel'd, P.V. 
Inst : Ural Polytechnic titute, USSR 


Title : On the Transformations of the Silicide Mn3S1. 


Orig Pub : Fiz. metallov 1 metallovedentye, 1956, 2, ‘No 1, 192 


Abstract : A study was made of the thermal properties of alloys of silicon with 
manganese. It was noted that at a temperature of approximately 600° 


there is a sharp change in the charac 


ter of the expansion curves of the 


alloys, a jump is seen in the temperature dependence of the heat content, 


and a rapid decrease in the electric 
observed. This leads to the cénclust 


conductivity of the specimens is 
on that phase transformations may 


occur in the silicdde Mn3S1 at a temperature of approximately 600°. 


Cara : 1/1 
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jf 13069 (itustian.) ‘Thermal Expansion of Sdanblod Its 3 
y Iron Alloys. Termicheskoe rasshirente kremniint tgo eplavoy 
« zhelezam, P. V. Gel'd, N,N, Serebrennikov, and P.M. 1 
,2 Gokharey. Fiske Srentige Metallavedenie, v. 2, 10. 2 1658, 
op, 244.253. 


af 
‘ tb A study of heat expansiva curves of Fe-Si alloys within the 
nie 100-1000 C temperature range. Offers empirical formulas for 


the temperature dependence of linear expansion om ffictents of 
Si and of some of its Fr alloys. 


cot Aga pence 


corn, JM Acteva. 
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USSR/Statistical Physics - Heat 


Abs Jour : Referat Ziur - Fizika, No 5, 1957, 1ih5h 

Author ; Kuprowskiy, B.B., Gel'd, P.V. 
oem 

Inst : Ural' Polytechnic Institute 


Title : Isotherms of Heat Conduction of Silicon and Its Alloys 
with Iron at High Temperatures. 


Orig Pub : Fiz. metallov fi metallovedeniye, 1956, 3, Nol, 132-183 


Abstract : An investigation was made of alloys, containing one to 
98 .8% py weight of silicon in the temperature range t= 
100 -- 950°. The method of radial flow in a thick-walled 
cylinder was used. The errors did not exceed 7%. For 
commercial silicon (98.8% Si) the authors obtain an empi- 
rical equation for the temperature dependen:e of the heat 
conduction coefficient: N= 0.222 -0.368 x 1073 t 
0.219 x 1076 ty -0.0018 x 105 t~2. Extrapolation to 10° 
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STRUKOV,I.N.; GEL'D, P.V. 
TRON Td feces 
Erfegt of “leboit® transformations on the stability of ferrosilicon. 
Fiz.met. 1 metalloved. 3 n0.3:564-565 '56. (MLRA 10:3) 


1. Ural'skiy politekhnicheskiy institut imeni S.M. Kirova, 
(Iron-silicon alloys) 
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AID P - 4427 


Subject : USSR/Heat Engineering 
Card 1/1 Pub. 110-a - 7/13 


Authors : Gel'd, P, V., Dr. Tech. Sci., B. B. Kuprovskiy and 
N. N. Serebrennikov, Kands. Tech. Sci. Ural Poly- 
technical Institute. 


Title Rate of temperature raise in steel at high temperatures. 
Periodical : Teploenergetika, 6, 45-51, Je 1956 


Abstract Research on thermal capacity, conductivity and co- 
efficient of expansion of steel containing from 1 to 
4.4 Si at up to 1000°C is reported, with the aid of 
mathematical analyses. Results reportedly proved that 
thermal conductivity and temperature rate diminish with 
the increase of Si content in the steel. Five tables, 
4 diagrams. Sixteen Russian references, 1935-1955; 
2 English 1941, 1946; 5 German 1900-1935. 


Institution : Mex Ural'skiy politekhnicheskikh institut, 
Submitted : No date 
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“"Y Heat conductivity of cast trons. “B.A. Kupriveca xno——--.- —. 

i PLY. Gel’: Litefnoe Proisvodsivo 1996, No, 9, 16-18.-— ge 


Byntietle trons coatg. C 2.5-4.1, Si B4a-2.55, Ma 0.55- Wie é 
O.81 were halved in melting, une hall cast as such, another ° 


odided with Mg. Sumplea were (hen graphitizer! at a hikh 
temp. to ferrite-geaphite stricture, and (heir heat cond. was 
measured by the radial-stream method. The Feat cond. 
coeff, at 100% increased from Q 119 to 0.184 with increase of 
: Jamellar graphite; it dropped with the temp. froin 0.112 to. 
: 6.0315 in the 112-903" sange. Tamellar graphite hud a 
weet 3 higher heat cond. than did ferrite, Fe conte. nudulized 
graphite at 100? tla heat cond. of 0.600-0.087 independ- 
ent af its Ccontent. 2 tintlar study of 7 types of com. 
irons yielded compacable resulta. 1. 2. Gat 
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“Temperature and Pressure Influence on Direct oxide Reduction Kinetics,” 
"Some Properties of FeSi-St Systen," with I.N. Strukov. 


Baikov Institute 


lecture given at the Fourth Conference on Steelmaking, f.A. 
of Metallurgy, Moscow, Jily 1 - 6, 1957 
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PHASE I BOOK EXPLOITATION 306 


Gel'd, Pavel Vladimirovich, and Yesin, Oleg Alekseyevich 


Protsessy vysokotemperaturnogo vosstanovleniya (Processes of High- 
temperature Metal Reduction) Sverdlovsk, Metallurgizdat, 
1957. 646 p. 4,500 copies printed. 


Ed.: Yur'yev, B.N.; Ed. of Publishing House: Kel'nik, V.P.: 
Tech. Ed.: Zef, Ye.M. 


PURPOSE: This book is intended for metallurgists and metallurgical 
engineers, as well as for vtuz students taking advanced 
courses in metallurgy. 


COVERAGE: The authors state that until recently the attention of 
physical chemists working in the field of oxide reduction 
was focused mainly on studying the mechanism and kinetics 
of the indirect reduction of comparatively unstable 
oxides of iron, nickel, copper, manganese, etc. Direct 
reduction has been studied much less extensively, 
especially the reduction of such oxides as those of 
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Processes of High-temperature Metal Reduction (Cont. ) 306 


chromium, calcium, and silicon. Furthermore, such processes 

are finding more and more application in the ferroalloy 

and ore-reduction industries. The absence of monographic 
literature on this question has (until now) hindered the 
development of these industries. This pook deals with the 
reduction reactions of certain hard-to-reduce oxides, namely 
those of chromium, manganese, silicon, and phosphorus. 

The discussion covers equilibrium of the above systems and the 
molecular kinetics of individual reactions. It is stated that 
Chufarov, Arkharov, Chizhikov, Vagner, Krupkovskly, Tumarev 

and others have contributed to the elucidation of views held by 
Gryuner, Baykov, Sokolov, and Stark on the mechanism of direct 
reduction; that Samarin, Khilti, Ol'shanskily, Khitrik, Richardson, 
and Tarkdogan have established the nature of intermediate com- 
pounds formed in the process of reduction of chromium oxides; 

that Chufarov, Kapustinskiy, Rode, Simonsen, Vlasov, and Lyuban 
have contributed much information on the thermodynamic and kinetic 
aspects of high-temperature reduction of manganese oxides; that 
much information was obtained from Mikulinskiy, Rapoport, 
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Shchedrovitskly, Tsintel', Vartenberg, Khitrik, and others 

on the mechanism and kinetics of the reduction of silica; 

that Kerber, Samarin, and Chipman have clarified the 
thermodynamic characteristics of iJron-silicon melts; and that 
the extensive investigations of Postnikov, Mikulinskiy, Frank, 
and Markovskiy have shed much light on the reduction of the 
oxide (CaQ) and phosphates of calcium. For references, 

see Table of Contents. 
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137-58-4-6549 
Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 4, p 33 (USSR} 


AUTHORS: Davydov, K.N., Gel'd, P.V., Serebrennikov, N.N. 
eee tae 
TITLE: The Specific Heat and Thermal Expansion of Alloys of Silicon 
and Iron, Chromium,and Manganese (Teployemkost' i termi- 
cheskoye rasshireniye splavov kremniya s zhelezom khromom 
i margantsem) 


PERIODICAL: V sb.: Fiz-khim. osnovy proiz-va stali. Moscow, AN 
SSSR, 1957, pp 350-369. Diskus. pp 408-409 


ABSTRACT: The temperature dependence of specific heat c was deter- 
mined indirectly by measuring the heat content at various 
temperatures. The heating furnace had two windings and made 
it possible to raise the temperature to 1350°C. The calori- 
meter, of the mixture type, consisted of a massive copper 
block housed in a water bath. The error of measurement u- 
sually did not exceed 0.6%. Data on the heat capacity of 99.2% 
crystalline Si in the 0-1283° interval yielded an equation for 
the relationship of the mol. c of Si temperature. 


= - -3 -672. 57-2 
Card 1/3 Cp 6.75-1.7x107 2T+$1.3x10-OTS-1.37x10°T “%, 
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For engineering ca Iculations, 


Cp>5.65+0.8x10°3T-10°T~2, The c of lebowite (53.38% 


jumps in c at 300, 650, and 
sence of the lebowite phase, 


formation. The c of lebowite is: Cp =0.1 


and Cp = 0.1410$52.5x107 


Sit+Fe) is described adequately 
%T2 for 0-1200°. The c of the A 


at about 500°, corresponding to magnetic transformation, 
in the curve at 1020° related to the appear 
In the 0-500° interval, Hp-H 73, 1=23-740-091 T4454. 0x10 1 


tures Hp-H)73, )=35-75+0-021T+70.68x 


Analogous equations are also presented for alloys con- 

1.73, 4.07, 22.56, 28.84, 35.15, 36.42, 44.46, 67.21, 78.49, 86.73, 
the conclusion that Kopp's law for the 

ble to alloys high in Si, and practic - 

ow in Si. A check has shown that the c of electro- 


of the hase. 
-14L1T"-, and at higher tempera 
10-872-12770T7!. 


taining 1.04, 
91.91% Si. The authors have come to 


Si-Fe system is satisfactorily applica 
ally inapplicable to alloys 1} 


Card 2/3 
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the following formula is handier: 


Si+ Fe) revealed 


910°, the first two being related to the pre- ; 
and the 910° jump corresponding to phase trans- 


635421.18t10"°T-2588T2 at 910° 

6 for 910-1200°. The c of monosilicide (34.48% 

by the equation: Cpe0.131446.14x10° OT -250.7 
-phase (Fe3Siz) shows a point of inflection 


and a sharp rise 
ance of peritectic decomposition 
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The Specific Heat and Thermal! (cont. } 


lytic Cr is well described by the equation suggested by Kelly: 
C p=5.8442.362x 107 3T-0.875x105T “2, while for technical Cr better results 
are given by the equation Cp=0.178-0.12x10" 3T+0.091x10° OT2-0,037x10° 9%. 
Equations for the temperature dependence of c were derived for the follow- 
ing alloys: Cr3Si (15.18% Si), Cr3Siz (28.1% Si), Orsi (36.55% Si), SrSip 
(51.05% Si), and alloys of Cr containing 46, 36, 49.66, 62.0, 68.25, and 
76.10% Si. Investigation of the c of the Mn-Si alloy system showed that 
Mn3Si(14.55% Si) is polymorphic. Phase transformation occurs at appx. 
620° and is accompanied by a Joule effect of the order of 8.0 cal/g. The 
coefficient of linear expansion@ was measured in the 20-350° interval by 
means of the Chevenard photographically - recording differential dilatometer. 
For technically pure Si, the experimental data may be described by the e- 
quation 106% = 3.139541.914x10> 3t-0.0945x107 54, Analogous equations are 
adduced for a number of alloys of the Fe-Si and Cr-Si systems. The iso- 
therms of the coefficient of linear elongation exhibit maxima in the regions 
of the Ypand & phases of the Fe-Si system and in the 50% Si interval of the 
Cr-Si system. 

Bibliography’ 10 references. 
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L.B. 


1 Silteon altoys--Thermal expansion = 2. Iron alloys--Therma! expansion 
2, Siljeon alluys--Specific heat 4. Iron alloys--Specific heat 
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Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 2, p 230 (USSR) 


AUTHORS: Kuprovskiy, B.B., Gel'd,-P. Vv. 

TITLE: Thermal Conductivity of Silicon-iron Alloys at High Temp- 
eratures (Teploprovodnost' splavov kremniya s zhelezom 
pri vysokikh temperaturakh) 


PERIODICAL: V sb.: Fiz-khim.osnovy proiz-va stali. Moscow, AN 
SSSR, 1957, pp 370-386. Diskus., pp 408-409 


ABSTRACT: The thermal conductivity A was measured by a fixed ab- 
solute method employing a radial current ina thick-walled 
specimen. The specimens were disk shaped and had a central 
aperture for an internal heater, and 4 apertures along a diam- 
eter for the measurement of the temperature. The apparatus 
consisted of a cylindrical furnace, within which the speci- 
mens to be investigated were inserted, The furnace was in- 
sulated at its ends by a series of ceramic disks and supple- 
mentary end heaters. An internal heater that created a heat 
flow was inserted through the central hole in the specimens. 

was calculated by means of the cquation 2 0. 00835 1UAty tz), 

Card 1/2 where Land U are the current and the voltage in the internal 
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Thermal Conductivity of Silicon-iron (cont. ) 


heater, and t) and tz are the temperatures at different distances from the 
center of the specimen (disk). The maximum error by this method is about 
7%. An experimental formula for the dependence of upon temperature 

for technical Si (98.8%) and for various phases of the Fe-Si system in the 
100-950°C interval is presented. Extrapolation of the experimental data to 
10° yields a value A ; = 0.220 cal/cm.sec,? which is in general in good 
agreement with the literature data, if it be considered that the values of 

for technical and pure Si differ by a factor of 1.3. The A isotherms of the 
Fe-Si system drop rapidly when up to 4% Si is added to the Fe. It is assumed 
that this is due to a change in the nature of the bond between the Fe and Si 
atoms as they pass the 4% Si content level. On the Si side, the a isotherms 
also drop on addition of Fe, but the decline is not as sharp. In the middle 
range of concentrations, 4 is low and aries comparatively little with com- 
position. This is due to a diminution in the concentration of the valence elec- 
trons, in connection with which fact Q is determined primarily by the phon- 
onic constituent. Investigation of the Q of iron containing flake and spher- 
oidal yraphite (G) showed that in the case of flake G the Q of iron increased 
as the G content increased. Lron with spheroidal G has a lower and is 
virtually independent of the G content. This is explained by the fact that in 
the case of spheroidal G the latter is localized and, therefore, does not have 
a significant effect upon the A of iron. Biblioyraphy: 12 references. 


Card 2/2 L.B. 


1. Iron-silicon alloys--Heat conductivity--Measurement 2, Iron-silicon alloys 
conductivity--Test results 
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Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 2, p 217 (USSR) 
AUTHORS: Lipatova, V.A., Gel'd, P.V., Davydov, K.N. 


TITLE: Thermoelectric Properties of Alloys of Silicon with Iron, 
Chromium, and Manganese (Termoelektricheskiye svoystva 
splavov kremniya s zhelezom, khromom i margantsem) 


PERIODICAL: V sb.: Fiz.-khim. osnovy proiz-va stali. Moscow, AN 
SSSR, 1957, pp 387-398. Diskus., pp 408-409 


ABSTRACT: The thermo-emf, E, of Fe6i-; Cr-Si-, and Mn-Si alloys 
is investigated in accordance with the constitutions thereof. 
Measurements were made on a Korzh instrument (Zavodsk. 
-lab. 1948, Vol 14, p 107). E is negative and small (not over 
1.58mv at 100°C) for Fe alloys containing 4-6% Si. As the 
Si contents increase the E diminishes, reaching 0 at 17% Si. 
At 17-59% Si, E is positive, negligible in value, and little 


dependent upon the constitution of the alloy. A change in the 
Si content from 57 to 59% causes E to change from 0.67 mv 
at 100° to 0. As the Si contents are further increased, E 
becomes negative, and its value increases. In the case of 


Card 1/2 cast (99.2%) Si, E is 51-60 mv at 100°. In Si-Cr alloys the 
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Thermoelectric Properties of Alloys (cont. ) 


E of pure Cr is+0.6 mv at 100°. As the Si content is increased, the E 
diminishes, changes sign, and is minus (0.9-1.0) mv at 100° for 10% Si. 
Subsequently E diminishes rapidly and acquires negative values. The E 
curve for Mn-Si alloys reveals points of inflection corresponding to stoi- 
chiometric constitutions and regions in which the chemical compounds are 
stable. The correlation between the E curves and the fusibility curves of 
the systems was found. It is assumed that alloys with negative E have a 
larger number (per unit volume) of small crystals with small n-type con- 
ductivity. The E of various modifications of lebowite in the sigma phase 
of Fe-Si were investigated. The low-temperature modification thereof 
has a positive E of 0. 3-0.6 mv at 100°, which is little dependent upon the 
Si content. The equilibrium ag is readily hardened at 650-908° and is 
characterized by high E yatued? strongly dependent in magnitude and sign 
upon the Si contents, at room temperature. The E of Ex (920°) depends 
upon the concentration of the alloy in magnitude and sign. 

A.M. 


1. Silicom alleys--Thermeelectrie properties 2. Manganese-@ilicen alleys 
—Thermeelectric properties 3, Chremium-silicon alleys—Therneslestric 
properties 4. Iron-silicen alleys—Thermecleetric properties 
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AUTHOR: Ryabov, R.A. and Gel'd, PV. 132 
TITIS : Influence of the decomposition of austenite on the speed of 


diffusion of hydrogen in steel. (Vliyanie raspada austenita 
na skorost' diffuzii vodoroda v stali.) 


PERIODICAL: "Fizika Metallov i Metallovedenie" (Physics of Metals and 


Metallurgy), L007» Vol.1V, No.l (10), pp.189-190 (U.S.5.R.) 


ABSTRACT: The results described in this paper confirm the hypothesis 
that in graphs characterising the temperature dependence of 
the diffusion speed of hydrogen in various steels anomalous 


temperature ranges at which the speed of decomposition of the 
austenite reaches high values. The results indicate that the 
process of elimination of hydrogen from Cr-Ni steels depends 
to a large extent on the cooling conditions of the metal and 
particularly on the isothermal holding in the range of the 
first and second stages of austenite transformation. This 
fact is of interest in conjunction with the problem of 
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AUTHOR: 
TITLE : 


PERIODICAL: 


ABSTRACT : 


vA 


Strukov, I.N. and Gel'd, P.V. 133 


On the eutectoidal decomposition of leboite. (Ob evtekoidnon 
raspade leboita). 


"Fizika Metallov i Metallovedenie" (Physics of Metals ani 
Metallurgy) 1957, Vol.IV, No.l (10), pp. 190-191 (U.S.S.R.) 


The heating curves of specimens which were subject to a 
preliminary stabilisation anneal at 850 °C indicate that the 
temperature range of stability of leboite depends on the 
silicon content of the alloys, and that leboitg is stable in 
alloys containing below 50% Si only aboye 950 °C and in alloys 
containing over FON Si above 915 - 925 C. Additions of Al, 


P and Ga slow down the speed of decomposition of leboite. 
2 Russian references. 


Ural Polytechnical Institute : 
imeni S.M. Kirov. Recd. Sept. 28, 1956. 
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AUTHORS: Strukov, I. N., Shumilov, M.A. and Gel'd, P. V. 


“TITLE: Influence of the heat treatment on the topography of 
calcium in ferrosilicon. (Vliyaniye termicheskoy 
obrabotki na topografiyu kal'tsiya v ferrogilitsii). 


PERIODICAL: Fizika Metallov i Metallovedeniye, 1957, Vol.5, No.l, 
. pp. 188-189 (USSR). 


ABSTRACT: In earlier work (Refs.1 and 2), the authors showed that 
the stability of a high percentage commercial ferro- 
silicon during storing in humid air is dependent to a 
considerable extent on its thernal history, Particularly, 
it was found that annealing of ferrosilicon at tempera- 
tures which ensure decomposition of leboite leads to a 
sharp increase of the stability of the alloy. It was, 
however, not possible in the earlier work to solve 
unequivocally the problem of the causes of this effect 
during heat treatment,which could be explained on the 
one hand by the elimination from the alloy of a meta- 
stable phase, the decomposition of which is accompanied 
by an appreciable increase in volume and thus by 
occurrence of high internal stresses and on the other 
hand the possibility could not be excluded of 

Card 1/4 redistribution of the admixtures which are responsible 
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Influence of the heat treatment on the topography of calciuna in 
ferrosilicon, 


for the reduced stability of ferrosilicon (e.g. calciun- 
nluninium), For verifying the influence of heat 
treatment on the conditions of localisation of calciun, 
autoradiography investigations wer carried out of 
hardened and annealed alloys, Ca‘? was used as a 
radio-uctive isotope which has a B-radliation with a 
mexinun energy of 0.255 MeV. Prelininarily, alloys were 
produced fro: mixtures of powders of comuercial silicon 
and the Cat? by heating inside an hermetically sealed 
aupule of armco iron in vacuum equipment at 900°C for 
two hours. The thus obtained material (fundamentally 
calcium silicide) was introduced with the iron ampule 
into the molten ferrosilicon containing 60 to 6% Si. 
After careful mixing of the metal in the crucible 
inside an induction furnace, specimens were prepared for 
investigation, On the polished surface photograpt ic 
films HAKQOU, type MK,were placed; the exposure time 
was about ten days, the specific activity of the alloy 
was 0.8 to 1m Curie/ky. Microscopic investigation of 
the autoradiographic pictures has shovm that in the 
Card 2/4 hardened specimens the calcium is distributed highly 
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Influence of the heat treataent on the topography of calcium in 


ferrosilicon, 
non-uniformly ,concentrating mainly slong the crystallite 
poundaries, However, for annealed specimens the 
difference in the calcium concentretion at the surface 
and inthe volume of the crystallites is considerably 
lower, see Fig.1, showing the distribution of calcium in 
a ferrosilicon specimen containing 60% Si after hardening 
and after annealing respectively. Thereby, homogenisation 
of the calcium distribution increases with increasing 
annealing duration and, consequently, also with the 
completeness of leboite decomposition. Subgequent 
hardening of the annealed specimen from 1000 C leads 
again to a preferential separation of calcium in the 


intercrystallite range ,which can be eliminated by repeating 
, the obtained data 


in its decomposition pro 
pernits controlling the topography of calcium in a high 
percentage ferrosilicon by means of heat treatment. 
Annealing ,which brings about a homogenisation of the 
calcium distribution,prevents local accumulations which 

Card 3/4 could serve as loci of active 4nteraction with the air 
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Influence of the heat treatment on the topography of calcium in 
ferrosilicon, 


moisture, i.e, as nuclei of disruption of the alloy. It 
ig pointed out that annealing makes the alloy more stable 
also as a result of considerable breaking up of the 
grains. Consequently, heat treatnent increases the 
stability of ferrosilicon during storage, apparently not 
only as a result of the considerations discussed in the 
earlier work (Refs.1 and 2) (internal stresses during 
ageing of the alloy) but also due to changes in the 
topography of calcium, It is, therefore, advisable to 
verify the effect of annealing on the distribution of 
other admixtures which play a role in the stability of the 
alloy. 

(Note: This is a complete translation). 

There are l figure and 2 references, voth of which are 
Slavic. 


SUBMITTED: January 23, 1957. 

ASSOCIATION: Ural Polytechnical Institute imeni S. M. Kirov. 
(Ural'skiy Politekhnicheskiy Institut imeni S.M.Kirova). 

AVAILABLE: Library of Congress. 

Card 4/4 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000514610020-2" 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000514610020-2 


. i Z . 1 
iN ‘ ‘ 


AUTHORS: Gel'd, P. V. and Ryabov, R. A. 126~-1-40/40 


SO rn nner 
TITLE: Speed of diffucion of hydrogen in iron-chromiun alloys, 
(Skorost' diffuzii vodoroda v splavakh zhelezo-khron),. 


PERIODICAL: Fizika Metallov i Metallovedeniye, 1957, Vol.5, No.1, 
pp. 191-192 (USSR). 


ABSTRACT: The kinetic and the energy characteristics of diffusion 
should depend to a great extent on the forces of partial 
interaction in the crystal lattice of the alloy. 

For verifying these assumptions in the case of diffusion 
of gases in metals, the authors of this paper studied 

the temperature dependence of the speed of diffusion of 
hydrogen in alloys of iron with chropiun, Si, V and © 

in the temperature range 300 to 1000°C. The measurements 
were effected on specimens in the shape of a hollow 
cylinder whereby the wall thickness was smallest for 

the part located in the isothermal zone of the furnace, 
The quantity of hydrogen diffusing across the thin wall 
and falling into the vacuum system was determined from the 
increase in pressure inside a calibrated volume, Seven 
alloys were investigated containing 1, 3, 6, 12, 17, 19 
and 28% Cr. The results are graphed in Fig.l showing the 

Card 1/4 influence of Cr, V, Si and C on the temperature dependence 
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of the diffusion speed of hydrogen in the alloys of 

these elements with iron; this @raph also contains 
results for "Steel 40" (0.4% C). In the temperature 
range between 400 and 700° the diffusion Speed obeys an 
exponential law, Near 700°C the curve of the temperature 
dependence of the diffusion speed has a bend corresponding 
to phase transformation, In accordance with the diagram 
of state of the system Fe-Cr such anomalies are observed 
only on the curves corresponding to the first three of 
the studied alloys, containing 1, 3 an 

The influence of Cr on the diffusion 

has certain particular features, 

decrease in the diffusion speed is 

increase of the activati 

for pure iron the i 

authors amounts to 1800 cal/mol, 

12% Cr it reaches the value of 30 000 cal/mol, 

further increase of the Cr content in the alloys 

(up to 28%) has practically no effect on the speed of 
diffusion, Thereby, the activation energy also ceases to 
increase, These results are of interest in the light of 
investigations carried out by G. V. Kurdympv and his 
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team (Refs.1 and 2). The results obtained by then were 
also interpreted in terms of interatomic bond forces, 
They found that the bond forces in Fe-Cr alloys 
increase with increazin; Cr concentration up to && Cr, 
A further increase in the Cr content up to 14 did not 
bring about an increase in the bond forces, Such 
analogy of the results definitely indicates that the 
bond forces between the atoms and the crystal lattice 
play an important role in the processes of diffusion, 
This is additionally confirmed by the results of 
investigation of the diffusion speed of hydrogen in 
an Fe-V alloy containing 4% V; the activation energy 
of the diffusion process proved equal (within the limits 
of experimental error) to the activation energy of pure 
iron t18 500 cal/mol). Compared with pure iron. the 
diffusion speed of hydrogen decreased only very slightly, 
It can be seen from the graph, Fig.l, that the influence 
of V is less pronounced than the influence of an 
equivalent quantity of Si and it is also less than the 
effect of adding 0.4% C to the iron, This is in good 
Card 3/4 agreement with the above mentioned X-ray structural 
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investigations (Ref.2) in which it was found that V 
does not only increase but even weakens to some extent 
the bonds in the iron lattice, 

(Note: This is a complete translation), 


There are 1 figure and 2 references, both of which are 
Slavic, 


SUBMITTED: September 28, 1956, 


ASSOCIATION: Ural Polytechnical Institute imeni S, M, Kirov, 
(Uralskiy Politekhnicheskiy Institut imeni S,.M.Kirova), 


AVAILABLE; Library of Congress, 
Card 4/4 
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PERIODICAL: Fizika Metallov i Metallovedeniye, 1957, Vol.5, No.2, 


ABSTRACT: 


Card 1/2 


pp. 378-379 (USSR) 


According to earlier work of one of the authors (Ref.1), 
there is reason to assume that a deep analogy exists 
between the processes of oxide and sulphide corrosion 
of iron and its alloys,which is attributed to the fact 
that in both cases the oxidation products are non- 
stechiometric compounds with inadequate quantities of 
metal, On the basis of this assumption it was postulated 
(Ref.2) that, in the same way as during oxidation of 
Fe-Cr alloys by oxygen (Ref.3), chromium increases the 
stability of the alloy against sulphide corrosion 
due to accumulation and 1ormation in the internal layers 
of the scale of inter-layers which are enriched in the 
sulphide spinel FeCr.8,. To verify this experimentally, 


investigations were made of the kinetics of oxidation of 
iron alloys with chromium (0 to 19.29% Cr) by means of 
sulphur vapours (Py5 = 50 mn Hg_ col and also investigation 
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126-22 7.2/35 
On the protective effect of chromium during corrosion of Fes 
alloys by sulphur vapours, ie 


of the structural features of the forming scale, Some 

of the results are entered in a table, p.379. The 
obtained data confirm the assumption on the analogy of 
the two corrosion processes, Thus, the role of chromiun 
during oxide and sulphide corrosion of alloys of chromiun 
with iron is identical and, therefore, the principle of 
heat resistance proposed by Arkharov, V. I. (Ref.4) can 
be extended to sulphide corrosion of iron alloys. 

pal are 1 table and four references, all of which are 
Slavic, 
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ABSTRACT: 
igations of the alloys of Si 


This paper contains a short report on some 
with Fe, Cr and Mn carried out at 
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The Thermal and Thermoelectric Properties of Alloys of Silicon 
(Russian) 
Vol 27, Nr 1, pp 1 


13-118 (U.S.S-R-) 
Reviewed: 4 / 1957 


results of the invest- 


the Physical professorial chair of the Polytechnio Inatitute 


"S.M.KIROV" of Ural under the author 


's supervision. The various 


authors of the individual parts of this paper are mentioned. 


The heat conductivit 
from 1 to 99% silicon 


A of the iron-silicon alloys containing 
were investigated by the steady method of 
radial flow ina thick-walled sample. 


This method permits re- 


liable measurements up to a temperature of approximately 1000. 


Furthermore, 
Anterval of from 0 to 
classical mixing method. 
ature conduction 


the thermal capacity of the sample in the temperature 
1200° © was detormined by means of the 

The isotherms of the heat- 
of the iron-silicon alloys have sharply marked 


and temper- 


extremal properties. The addition of silicon to iron and also of 
dron to silicon causes 4 considerable reduction of A and a. Here 
a denotes the temperature conductivity of the alloys. Thermal con- 
ductivity and temperature conductivity of technical silicon 


( ~ 96% Si) decrease quickly 
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desoribed satisfactorily by the following empirical equations: 


A. 0,1675 - 0,249.107°t + 0,151.107°+? + 0,0033.10°t- 


a= 0, 3756 - 0,605.107°t + 0, 366.107 + + 0,0107.10°t a? 

Here t denotes the temperature in ae oo 

With an increase of concentration of the silicon in iron heat 
conductivity decreases, the temperature coefficient of heat con- 
ductivity, however, increases. The temperature coefficient of 
heat conductivities of alloys with from 35 to 85% Si is charac- 
terized by an inversion in the temperature range of from 500 

to 700° C. Here A reaches its minimun. 

hen the connection between the coefficients of the heat conduc- 
tivity and the thermal expansion & is discussed. The relation 
JA = 6" was found already previously. In the case of alloys 
of iron with silicon the proportionality coefficient k (at 

20° ¢) inoreases rapidly with the increase of the concentration 
of the Si from O up to 40%. A further increase of the silioon 
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content, however, changes this coefficient k irregularly and to 
a relatively small extent, 

Finally, the measurement of the thermoelectromotive force of the 
alloys of Si with Fe, Cr, and Mn is discussed. The thermoelec- 
tromotive force of the alloys with less than 40% Si is low and 
depends on the concentration of Si in a complicated manner, 


Polytechnical Institute SVERDLOVSK, Ural 


Library of Congress 
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‘Translation from: 
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Silicon (Diffuziya 


, Alloys of Tron with 


TITLE: Diffusion of Hydrogen il 
kremniyem) 


vodoroda v splavakh zheleza $ 


PERIODIC AL: Tr. Ural'skogo politekhn. in-ta, 1957, Nr 67, pp 92-95 


ABSTRACT: The influence of Si {fusion of H(P) in trans- 
former and dynamo § in St-40, 33KhS, and 
i Curves of the variation of P in re- 


35KhGSA steel was studied. 
lation to temperature in the coordinates Pp-temp and log 


p - 1/TOK were plotted. In the latter case, the energy of acti- 
vation of the process was computed from the slope of the 
straight line obtained. Within the temperature region of trans~- 
formation from w into ¥ the curve shows a break which cor- 
n the region of transforma- 


responds to a sharp decrease of Pi 
tion. It was shown that Si lowers P very strongly. The energy 


of activation for dynamo and transformer steel increased to 

21-22 kcal/mole as against 17-18 kcal/mole for pure Fe. In 
steels 33 KhS and 35 KhGSA it inc reased insignificantly while 
the P of the latter grades of steel is considerably lower than 
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ence of th 
eratures of 100 to 


investigations. The temperature depend 
with Mn) at temp 


of the alloys of Si with Cr (and, partly, 


1000° was also studied. 
Yu.Z. 


1. Chromiun-Silic on alloys--Spec ific heat 2. Manganese-Siiic on alloys--Specific 


neat 3. Mathematics 
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“Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 7, p 242 (USSR) 


AUTHORS: 


TITLE: 


Lipatova, v.A., Gel'd, Pp. V., Davydov, K. N. 


Thermoelectric eiGperties of Alloys of Silicon with Iron, 


Chromium, and Manganese (Termoelektricheskiye svoystva 
splavov kremniya Ss zhelezom, khromom ij margantsem 


PERIODICAL: Tr. Ural’ skogo politekhn. in-ta, 1957, Nr 72, pp 105-120 


ABSTRACT: 


Alloys of the type Fe-Si, Cr-Si, and Mn-Si were investigated 
throughout the full range of concentrations. 


Investigated in 


greater detail were Fe-Si alloys of a composition close to that 


of 'lebowite" (40-60% Si). 
Armco-Fe, electrolytic C 


The initial materials used were 


r, and 99. 2-pure crystalline Si. 


Cylindrical specimens 2mm in diameter and 40-50 mm long 


were obtained by drawing 
induction furnace into a thin quartz tube. 
e.m.f. E was measure 


earlier (Korzh, P.D., 


the melt from the crucible of an 


The integral thermo 


d with the aid of the apparatus described 
Zavodskaya laboratoriya, 1948, Vol 14, 


p 207) with an accuracy of up to 0.05 mv. It is established that, 
in an Fe-Si system, E is negative up to 4-6% Si and that it 
Upon a further increase 
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in the concentration of Si, the absolute value for E decreases and at 17% Si 
it equals zero. Specimens containing 17 to 5940 Si have a positive E instg~ 
nificant in value and depending very little on the composition. In alloys con- 
taining >59% Si, E is negative and its numerical value increases rapidly on 
the enrichment of the alloy with Si, which is characteristic for semiconduc- 
tors. The qualitative relationship of E to the composition is the same In © 
Cr-Si and Mn-Si alloys as in the Fe-Si alloy. In all of the alloys the relation- 
ship between E and the composition corresponds to the phase diagram. The 
rectifying action of alloys rich in Si was investigated. Depending upon the 
location of the point contact either p-type er n-type conductivily was discov~ 
ered which points to the microheterogencity of the specimens, possibly re- 
lated to an uneven distribution of impurities and a corresponding presence 
of impurity conductors with carriers of cither type. The alloy with 51.0 /o 
Si has a semiconductive nature. It is assumed that CrSiz (51. 8 /o Si), in 
contrast to other silicides, possesses detector properties. Bibliography: 
20 references. 


1. Silicon alloys--Thermodynamic properties 2. Sileon alloys-~Elec- 
trical properties 
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Translation from: Referativnyy zhurnal, Metallurgiya. 1958, Nr& p 205 (USSR) 


B., Gel'd, P. V. 


{ Silicon with Jron (Teplopr 
ysokikh temperaturakh 


AUTHORS: Kuprovskiy, B. 
Alloys 0 ovodnost' 


zhelezom pri © 


in-ta, 1957 Nr 72, ppl 


Heat Conductivity of 


TITLE: 
splavov kremniya 5 


Tr. Ural'skogo politekhn. 21-133 


PERIODICAL: 
1958, Nr 2, abstract 3888 


ABSTRACT: Ref. RZhMet, 


1. Iron-silicon nlloys~Heat transfer 
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AUTHORS. Strukov, 1 N.. Cee 


TITLE. phe Causes of the Slaking of Ferrosilicon in Storage (O priv 
china rassypanlya ferrosilitsiya pr khranennil! 


PERIODICAL Tr. Ural'skogo politekhn. in-ta, 1957, Nr 72, PP 134-148 


ABSTRACT The investigation 18 conducted with rapidiy-¢ coted tquent hed) 
Fe-Si. high in lebowite and containing Al, P, and Ca 4s impur- 
ities. [t 15 observed that the process of slaking of the alloy (A) 
starts with the appearance of fissures 4 ds in most cases 

in the pulverization of the A. It 15 found that the greatest stabil- 
ity 18 possessed by A with 50% Si isub-lebowite!, intermediate 
stability by Awl 70-80% si(super-lebowite! and minimum 
stability by 4 with 50-65% 5} (lebowite), this being explained by 
the presence 1m the A of eutectic decomposition 1n the latter two 
instances accompanied by an increase In the volume of the A 
and evoking snternal stresses there. A's not contarmog im- 
puritics did not slake, regardless of the ISi}- whereas A'S 
containing both Al and P slaked more intensely than Avs Con- 

Card 1/2 taining either of these clements individually. An acceleration 
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of the slaking of A with increase in atmospheric humidity Was observed, a5 
well as a protective effect produced by coatings of paraffin and drying oil 
The decisive influence upon the articularly when rich in Sa, 
of a stabilizing anneal in the 5 : ; re interval, with holding 
dependent upon the content of impurities 1 the A, 15 noted Attention 15 
drawn to the need to study the distribution of additions in lebowite between 
the crystalline base and the intergranular precipitates before and after 
annealing. Biblhhography: 14 references: 
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Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 9.P 248 (USSR) 


AUTHORS: Strukov, LN. Gohid Pp.V- 


TITLE: On Transformations in Alloys Containing Lebowite (O prevra> 
shcheniyakh v splavakh, soderzhashchikh leboit) 


PERIODICAL: Tr. Ural'skogo politekhn. in-ta, 1957, Nr 72, pp 149-159 


ABSTRACT: ions taking place in ferrosilicon containing 34- 
ated. Dilatometric curves representing 
g more than 33.3% Si revealed the 
existenc igni tric effects. The nature of the 
dilatometric di entially not only on the com= 
position of the é ing } sti d, but also on the pre- 
ceding heat-treatme i If the melt 18 
cooled at a sufficiently rapid ra which forms in 
the process of crystallization, i 
ature modification ( ), Subsequent ap 
: 20 : 
eutectoid decomposition, Ee. 7 EB, + Si, 
considerable increase in the volume of the specimen. Eutec - 
toid decomposition of a-lebowite occurs in hardened alloys 
Card 1/2 containing less than 50% Si; in addition, at somewhat higher 
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temperatures (750-950°C), monosilicide reacts with Si (and partially with 

a lebowite) to form a low-temperature £, phase. The presence of up to 
2-2.5% of Al and 0.22% of P in the alloy ha's little effect on the kinetics of 
the decomposition of the a lebowite. By contrast, simultaneous presence 
of these elements results in an abrupt reduction in the rate of the decompo- 
gition process. Ca, even in small quantities down to 0.2-0.4%, considerably 
reduces the rate of lebowite decomposition. Metallographic and X-ray 
investigations, a8 well as measurements of thermo-emf and mic rohardness 
corroborated the ideas regarding the transformation processes in Fe-Si 
alloys based on data of the dilatometric analysis. Bibliography: 18 


references. 
Ya.L. 


1. Iron-silicon alloys--Transformaticns 2. Tron-silicon alloys--4-ray analysis 
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AUTHORS: Ryabov, R.A., Gel'd, P.V- 
TITLE: The Rate of ae daee ce iy dvegen Through Structural Steels at 


Elevated Temperatures (Skorost' diffuzii vodoroda pri vysokikh 
tempe raturakh cherez konstruktsionnyye stali) 


PERIODICAL: Tr. Ural'skogo politekhn. in-ta, 1957, Nr 72, pp 160-172 


ABSTRACT: A study of the diffusion (D) of H through membranes of steel 
40Kh, 34KhM, 35Kh3, 35N3, 40KhNMA, 38KhMYuA, and 40KhN 
at 300-1000°C. The membrane, a hollow specimen shaped as a 
complex cylinder, was fastened by Sn soidering onto a gently 
heated part of the machine, D took place through |-mm thick 
walls of a capillary tube. The H2 pressure which diffused into 
the vacuum part of the system was measured by a Mac Leod 
manometer. To prevent decarburizing of the specimen, the 
space between the specimen and the housing of the diffusion 
block was filled with shavings of the same material. Cr per- 
ceptibly impairs D of Hin steel. The energy of activation Q in 
a ferrite-carbide structure (in cal/mol) is 20,500 for 40Kh 
Card 1/2 (0.89% Cr} (for pure FeQ= 17,000- 18,000), in austenite 
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The Rate of Diffusion (cont.) 
= 24,000-25,000. Ni diminishes D rate 
= 19,300. The other grades are sim- 


Ye.V. 


For 35Kh3 (2.98% Cr) Q 
y. For 35N3 (3.25% Ni) Q 
fusion qualities to 40Kh. 


av 30,000. 
of H negligibl 
jlar in the dif 


3. Diffusion--Temperature factors 


2. Steel--Properties 


1. Hydrogen--Diffusion 
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Translation from: Referativnyy zhurnal, Metallurgiya. 1958, Nr 7. P 47 (USSR) 


AUTHOR: Gel! 


TITLE: Some Kinetic Characteristics of the Processes of Direct Re- 
duction (Nekotoryy® kineticheskiye kharakteristikt protsessov 
pryamogo vosstanovieniya) 


PERIODICAL: Tr. Ural'skogo politekhn. in-ta, 1957, Nr 72, pp 173-178 


ABSTRACT: The rate of processes of direct reduction of metalh« oxides 
with solid carbon v ¢ is usually determined by the rate of gas- 
ification of the carbon VC, CO?’ Under this condition the evalu- 


ation of the rate of the processes of direct reduction in the 
range of intermediate pressures and with a considerable re- 
moteness of the gaseous phase compound from the equilibrium 
in the system C-CO-CO?2 is possible according to the formula: 


ee (-E +0.25A)/RT 
Vo, 60, C, e ‘C,CO2 
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where A and B are the coefficients in the polynomial AF°co * A+ BT = 


-RT log Koo: which describes the variation of the free energy during in- 
direct reduction of metallic oxides in relation to the temperature, P is the 
pressure; Ec COz is the energy of activation of the process of gasification 


of carbon. In addition to the expression quoted, calculated with the aid of the 
equation of Yevropin, Kul'kova, and Temkin (1956) for the rate of gasifica- 
tion of carbon, it is also possible to apply a relationship based on the simp- 
ler equation of Yesin and Gel'd (1952): 


-B/R, ow A/R Pc 


oo) -E /RT P-e 
vi.Zv' = c,co poe ATR 
5 Vic, co,” 2° 2 (BIR, ART ) 


The resulting equations can be simplified for the examination of two bound- 
ary cases, namely, the readily reducible and the hard to reduce oxides. In 
the first case Koo >> 1 and, consequently, 
-E/RT 4 

(RT “Vp 


-E/RT n 
.e€ p- 


Vn Gyre 
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In the second case 

Koo< land Vn = Cy"e E/RT 45, vey” E/T po 
Thereby, the rate of the process of direct reduction in the boundary cases 
varies with the variation of temperature according to an exponential law. An 
increase in pressure promotes a slow increase in the rate of the reaction 
because the latter is proportional to P to the fractional power (0.25<n <1). 
The apparent energy of activation of direct reduction in the case of various 
oxides, contrary to the previous statements, is not a value that varies 
slightly but one that increases ina regular manner with an increase in the 
stability of the oxide. A certain congruence exists between the rate of the 
process of direct reduction and the dissociation pressure of the oxides, 1n 


relation with which: Vpe,03 > VMn304 > VFe Ko > VMno°: 


Ye.V. 


1. Metal oxides-~Reduction 2. Carbon--Properties 
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Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 7. p 37 (USSR) 
AUTHOR: Yesin, Yu.O., Gel'd, P.V. 
ere 


eMC EE + = 
TITLE: Reduction of Chromium Oxide With Carbon (Vosstanovleniye 
okisi khroma uglerodom) 


PERIODICAL: Tr. Ural'skogo politekhn. in-ta 1957, Nr 72, pp 179- 191 


ABSTRACT: The applicability of the two-stage theory (reduction with CO 
gas, regeneration of CO with carbon) to high-temperature pro- 
cesses of direct reduction was investigated. The process of 
direct reduction of Cr203 with carbon ata molecular propor- 
tion Cr203:C * 1-4.5 was studied by means of the observation 
of the loss of weig i vith a simultaneous inspec- 
tion of the composi ts formed by the reaction. 
The gaseous phase consis ally pure CO. The pro- 
cess of reduction was studied in vacuo as well as with an ac~ 
cumulation of CO in the system. A sharply defined incubahion 
period was discovered, the duration of which increases with a 
lowering of the temperature, also a period of increase in rate 
Card 1/3 which points to the autocatalytic character of the process of 
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direct reduction of Cr203.- At low temperatures an increase in pressure Teo 
tards somewhat the interaction and at elevated temperatures it noticeably 
accelerates the process. It is shown that the substitution of metallurgical 
coke for graphite leads to a sharp decreese i the rate of reduction. Influ- 
ence of salts of alkali metals was studied. The presence of K2CO3 and 
Na7C03 increase considerably the rate of reduction, the acuen of either 
carbonate being about the same. The introduction of an activator in the form 
of a dry salt and the impregnation of the graphite with an aqucous solution 
show a similar effect. This leads to the conclusion that at a high tempera ~ 
ture dry salts impregnate the C with thesr vapors and activate it. The acti- 
vating effect of the salts on the rate of gasification of C with carbon dioxide 
is corroborated by a direct experiment at 1000°C. According to the conclu- 
sions of the authors, in the primary period of reduction of Cr203 by C the 


limiting stage of the process is the act of crystallochemical transformation 


of the oxide into the metal. During that period the enerey of activation at- 
tains 140,000 cal/mol. During 4 definite stage of the reduction, when the 
formation of a reaction zone is completed, the kinetic complications, im Te- 
lation to the regrouping of the lattice, decrease,and to a considerable extent 
the speed of the process begins to be determined by the speed of gasification 
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of the carbon, whereupon certain new kinetic mechanisms arise (relationship 
of the rate of reduction to the pressure of the gaseous phase, 4 decrease of 
and others). 


the energy of activation of almost 50%, 
A.V. 


1. Chromium oxidec»-Reduction 2. Carbon--Proper ties 3, Chromium oxides--Fhase 


studies 


Card 3/3 


APPROVED : 
FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000514610020-2" 


. aie / / 


‘ SOV /137-58-7- 14224 
Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 7, p 38 (USSR) 


AUTHORS: Yesin, Yu.O,GerrdrPrV-—.. 


TITLE. Influence of Briquetting and the Pressure of the Gaseous Phase 
on the Rate of Direct Reduction of Zinc Oxide (Vliyaniye brike- 
trrovaniya i davieniya gazovoy fazy na skorost’ pryamogo vOS~ 

stanovieniya okisi tsinka) 


PERIODICAL: Tr. Ural'skogo politekhn. in-ta, 1957, Nr 72, pp 192-195 


ABSTRACT: By expe rimental reduction of ZnO with solid C in a vacuum 

it was demonstrated that the rate of reduction has no relation 

to the compression pressure in the range of 0 to 600 kg/cm”. 
This emphasizes the important role of the gaseous phase and 
the two-stage character of the process of direct reduction. Upon 
changing the pressure of the gascous phase it was discovered 
that the rate of reduction of ZnO ina partial vacuum is some- 
what higher than in a high vacuum. Upon accumulation of re- 
action products a considerable retardation of the process is ob- 
served. Such an extreme dependence of the rate of the process 


upon pressure 18 explained by an acceleration of the reaction 
Card 1/2 with an increase of pco (co pressure) anda retardation with 
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Influence of Briquetting and the Pressure of the Gaseous Phase (cont.} 


mulation of Zn vapors. The comple 
uction is emphasized. 
A.V. 


x role of the gascous phase during 


an accu 
direct red 


1. Zine oxides--Reduction 2. Zinc oxides-~Phase studies 3. Carbon--Applications 
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Translation from. Referativnyy zhurnal, Metallurgiya, 1958, Nr 6, p 238 (USSR) 
AUTHORS: Semenova, AR GeV ee 


TITLE. Effect of Chromium on Sulfide Corrosion of its Alloys With [ron 
(Vlayamiye khroma na sul'fidnuyu korroziyu yego splavov 5 
zhelezom) 


PERIODICAL Tr. Ural'skogo politekhn. in-ta, 1957, Nr 72, pp 196-206 


ABSTRACT: A study of oxidation of Fe-Cr alloys the Cr content of which 
varied from 0 to 19.2% by S vapors at a vapor'pressure of 50 
mm Hg at temperatures 500-800°C. It 1s shown that the rate of 
corrosion diminishes rapidly with a lowering of temperature 
and increase of Cr content in the alloy. Small additions of Cr 
(3-4%) lower the average rate of oxidation by one-third to one- 
half; an addition of 12- 17% increases corrosion resistance 
10-20 times. X-ray and chemical examinations and measure- 
ment of the electric properties of external and internal layers 
of sulfide scale have revealed expersmentally the analogy of 
the protective action of Cr against oxidation of alloys with O2. 
as well as with S. It 1s shown that 1n the process of oxidation 
Card 1/2 of alloys by sulfur the Cr concentrates almost entirely in the 
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interior layer of the scale, forming a sulfide spinel FeCr Sq which is struc- 
turally similar to FeCr 204. With a content of 12.08% Cr in the alloy the in- 
terior layer of the scale contains 86% of sulfide spinel which sharply retards 
the diffusion of the S and Fe atoms, thereby making the alloy more resistant 


to corrosion. Bibhography 15 references, 
P.S. 


l. Chromium-iror, alloys--Corrosior, 2: Sulfide vapors--Corrosive effects 


3. Corrosion--Temperature factors 
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TITLE 
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1958, Nr 6, p 238 (USSR) 


Effect of Manganese on Sulfur Corrosion of its Alloys With Iron 


(Vinyaniye margantsa na sul'fidnuyu korroztyy yego splavov § 


zhelezom) 


PERIODICAL. Tr. Ural'skogo politekhn. in-ta, 


ABSTRACT 


1957, Nr 72, PP 207-213 


The corrosion of Fe-Mn-alloys (with contents of Mn from 


0.01 to 15.32%) in vapors of S at 500-800°C has been examined. 
It was revealed that an increase of Mn to 15% lowers the rate 
of corrosion of alloys 1n the 500-800° interval in an approx) 
mately linear proportion. The chemical and X-ray analys?5 of 
s of scale showed that with low concentrations of Mn in the 


n distributes itsel 
{ the scale. 
alloy an acc 
the intersor lay 
the quantities © 
are commensurate, the compa 
on corrosion (one-third at 800 
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